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The observatipn of ciimuius clouds over fires, even 
over factory chimneys on very damp days, is by no 
means rlwe; and so, a general review of all published 
observations of such clouds cloes not seem called for. 
It may be of interest, howe?er, to quote from accounts 
of cloud developments which were strong enough to 
precipitate shOWelR-EDIT. 

FALLOW FIRE AND SHOWER AT COWDERYPORT, PI. 
[Let.ter to James P. Eq)y.] 

“COWDERSPORT, PA., Juty 29, 1S.j.j. 
(‘* * * On Saturday, the 13th of July tlS.441. nbout 1 

o’clock, a fallow, containing about 6 acres, was fired. At 
the time the fire was set tlie clay was cnlni and warm, snd 
would be considered clear. There were some flying clpuds, 
with slight appearances of rain to the north, but notie in tho 
neighborhood. The fire speacl rapidly, and burned with 
great violence. I n  a short time a white cloucl was seen 
to form over the black snioke which rose from the fire 
with great velocity, nearly perpendicular. The white 
cloud rolled outwards above, especidlg townrd the 
north and south, and probably still more t o w d  the 
east, as the win$ was gentle in that direction, and as the 
rain which fell froin it increased as it proceeded enst, as 
far as heard from. I t  did not swell out very far to tlie 
west. I n  less than an hour from the comnieiicenieiit of 
the burning, very large drops of rain were seen by the 
inhabitants of Cowclqmrt descending from the cloud, 

It rained but little in 
which is about 100 rods west of the fire, and 

none at  all one-half a mile west of the village. * * * 
Mr. Lyman lives 2 miles east of Cowclers ort, nncl he 

stantly increased as he advanced. When he got home he 
found the ground quite met. Previous to the rilh it was 

uite dry and parched, suffering niuch for want of rain. 
&muel gart lives 6 d e s  east of Cowdersport, and s t  
his place ”a t e shower was very violent, with unusua1l.y 
large drops of rain. The shower at Mr. Tnggart’s did 
not last, probably, more than 30 minutes, but it rained 
an unusual quantity for the time. 

“Some of our citizens wa.tc.hed the whole forination of 
the cloud, and its gradual recession toward east after 
the rain; and we have understood from credible authority 
that it rained hard and much longer the same afternoon 
many miles to the east. We are unanimously of the 
opinion that th.is rain. r m s  produced by the h m i o n g  ?f the 
jix.ZZoro; and we think it due to your zeal in the cause of 
science to make this communication to you. * * * 

istening in the sunlike tliamonds. 

found that the quantity of rain wh1c.h hac 7 fallen con- 

“JOHN S. MANN, Attorney at La;w. 
“CHARLES LYMAN. 
“W. C. BUTTERWORTH, Attorney at Lac. 
“SAMUEL TAGGART. 

JOHN B. PRADT, Episcopal C!ergym.an.. 
“DAVID T. HALL.” 

-- 
“JULY 3S, 1Si4. 

“I live about 22 miles east of Cowders ort, sild about 

beautiful cletlr day, but I had traveled only about 3 
miles when a very heavy shower Famo on, tho drops 
being uncommon1 large, glittering in the sun much of 

2 o’clock on Saturday, the 13th of July, P left home on a 

the time. The c ? oud came up from the west, and had 

not covered the whole sky when the rain came on; 
indeed, it did not cover the whole sky at any time, though 
the rain Zastcd from half to three-quartem of an hour. 
This was the first rain we had for a considerable time, 
and it was very much needed. 

‘ I  E. JOHNSTON, Jwtke  of the Peace.” 

‘ POTTER COUNTY, PA. 
“ Understnncling that you wish to. know whetsher it 

rained here on Saturday, the 13th of July, 1S44, I have 
to inform you t,liat, :i.bout. 3 o’clock t,here was a very hard 
sho~ver about, 6 niiles enst of this place, 38 miles east of 
C’nw-tlerspnrt, where I WRY at! the h i e ,  a i d  I found when 
I ret.urnerl lionie tlint it  hac1 both rained and hailed hard 
t,he snine aft.erncion at, niy house, 22 miles east of Cow- 
rlerq~ort.. * * * 

‘ ‘ FRANCIS L. METZGAR.” 

PRAIRIE FIRE IN INDIANA. 

Dr. IV. Hembel Salt,er, of Pulaski County, Ind., gives 
me y i  account of a r?in which WRS produced by the 
t-)urning [over] of :E prairie, 7 or 8 miles norbheast of his 
residence, on the 6th r1a.y of August, 1843. He says: 

~ ~ I N N I M A C ,  IWD., A?I$WSt 98, 18@. 
“ The (lay had been exceedingly sultry and warm; 

tlie thermometer stood at  8s’; several clouds were seen 
fioat.ing at, the biine at  a great height, but there was no 
uypfujwjicp ’If ,rain. At 15 niinutes hefore 3 o’clock a 

cli,rect.ly t o w i d  the iire, which a t  3 o’clock had increase 
pent.le breeze sprmg up from t’lie southwest, 

t.o n perfect gale. The dtl.rk volumes of snioke and flame 
a.t this time had ascended to %.great height, when, after 
roaching 1111 immense height, it was observed, by the 
tlirect,ion which the dark mass assunled, that there was 
n counter current of tlie atmnsphere above, toward the 
west by southwest. I wm now a.n eyewit,ness t? the 
fnrnintbn of the clouds. At first the cloud was insu- 
lated; I aould see all round it., and I do not believe any 
other c.louds were seen a t  that t h e  within 50 .des of 
this place. Nothing could esceed at  this time the 
magnihent a Ipearance of the skx: 

“ The clou a s kept forming until, seemingly unable to 
support their weight., they rolled over each other until 
they appeared to have enveloped the whole heavens in 
gloc)ni, when, falling into the lower current, they were 
conveyed toward the northeast,, where, I think, much 
rnin niust have fallen. * * * 

“W. HEMBEL SALTER, M. D.” 

FLORIDA SHOWEItS FROM BURNING SAW-GRASS PONDS. 

‘ l  DEAR SIR: Your request for a relation of my axperi- 
nieuts upon your theory of storms is flatteFing. I 
answer it wit,li pleasiye. They were a t  first accidental, 
and af terwnrclv int.entiona1. 

’‘ In  1 ~ 4 5  I was eii.gaged in the public survey on the 
Atlantic coast of Florida. Some time in April (the time 
of the dry setwon. thtre, which lasts up to June) I was 
iunning a towvnship line between latitudes 2 6 O  and 2 7 O ,  
a.bout 5 milea from the sea. The we+ther was oppres- 
sively warn1 that clay; there was not air enough stlrrmg 
to move an aspen leaf. We found our lme must pass 
through a saw-gass pond containing about 500 acres. 

I will describe both. 
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In  ponds of this description the green grass at the top 
shoots u from 5 to 6 feet in height, and when the re ion 

and dry growths of preceding seasons accumulate under 
the latest rowth, and are oft,en found there f~oni  2 t.o 4 

Wh.en lighted in dry weather, they burn wit.11 friglit.fu1 
rapidity and violence. Whenever, in our esplornt,inns, 
we came upon a place of this deacript,ion, we could only 
pass our line by cutting away t,he lofty fresh grass, and 
wading (or rather wallowing) through the mud and under 
rubbish. On the day in question we determined, a.s it, 
was so hot, that, to save ourselves trouljle, we would 
burn our way through. * * * [After l i g h h g  from 
both sides,] in a very few niinutes an awful blaze swept; 
over the entire surface, which we had niarkccl out for 
our purpose. We then crossed our line. Ere we lincl 
proceeded over 40 chains a delightful breeze sprang up 
and cooled the atniospheTe, and presently a refreshii!g 
shower sparkled in the bright rays of the sun. All this 
excited no further observatiop than that it hnd niit 
rained before there for a long time. * * * 

“Our work went on for some da-p without a repetition 
of our short cut a t  pioneering. * * * At length, 
however, the pleasant breezes ceased, which had made the 
weather for a while endurable, and the still air and intense 
heat returned, and with them constant murmurs from 
the men, especially the negroes, whose cluty it waq to cut 
lines and mark trees. We were now on the confines of a 
saw-grass pond, and a niuch niore formidable one thtm 
any we had yet encountered. Bein surrounded by a 

burned. My assistant, Capt. Alexander Mackay, nien- 
tioned his having in our late conflagration observed the 
formation of a cloud at the apex of the snioke. He 
added that it had frequently since brou lit to his mind 

He su gested that there could not be a better opportunity 

a joke, he said he would li e to astonish the superstitious 
ne roes, and to make them believe that he could call to- 

to make the experiment. 
“When our party were all gathered a t  the halting place 

complaints of the extreme heat went round, and all unan- 
imously agreed that a more conhed  and oppressive day 
had never been known to them. To these complaints 
the usual wishes for a ‘little breath of air’ and a ‘few 
drops of rain’ succeeded. ‘Cut through this oncl,’ ex- 

drops of rain; I’ll give you a plentiful shower, and a 
breeze, too, that shall wake you up. Come, boys, cut 
away, and when ou’ve done you shall wash off the dust 
in a cold bath goni the skies!’ They stnred up and 
around; not a cloud as lar e as a man’s head was to be 

natured grin of incredulit . ‘Ho, ho! ha, ha! captain 

dis way from de sea! Where- 
upon the captain affected to be very indignant. To 
hasten his victory, I ordered the grass to be set on fire. 
The flames soared forthwith above the tallest trees: a 
dense volume of smoke mounted upward spirally; the 
grass soon disappeared; we crossed over. As the snioky 
column broke and the cloud began to form, the caltain 

himself in its center, making fantastic figures and form- 
ing cabalistio phrases out of broken French; still was the 
cloud unnoticed. All eyes were riveted upon the cap- 

has not g een for some year! swept clear by fires, the c F eacl 

feet in c P epth. They are exceedingly inflammable. 

cypress swamp, we concluded that it fl ad never yet been 

some account which he had read of Pro B . Espy’s theory. 

than t a IS to put the theor to the test, and beuig fond of 

get B er the clouds and bring down rain. So we deteimiiied 

3: 

claimed the captain, ‘and I’ll bring you more t s inn a few 

seen, and they looked bac f a t  the captain with a good- 

make cloud out 0’ nufiin; l e, he! captain b r i y  water all 
Ho, ho! ha, ha! he, he! 

traced a large circle in the sand around him, and p 1 aced 

tain, who stood gazin a t  the earth, and shaping outlines 

thunder; every lance instantly turned upward; a cloud 

nings flashed inwe vividly; the knees of the negroes 
shook together with darni; already was the rain descend- 
ing, and hi torrents, though the clear sky could be seen 
in all directions under the cloud. The captain, mean- 
while, maintained his mystical attitude, and continued 
his wild ani1 extraordinary evolutions. Sonie of the 
whites who were in the secret of t,he hoas fell on their 
knees, nntl were imitated by the negroes, whose fears 
nugmcnting ns the stoiiii grew fiercer, with clasped 
hands fiistcneil upon the captain a stare of awe and depre- 
c.:ttion. 111 short, the scene presented a more coni lete 

supposed it possible to have proclucecl anywhere in the 
ninrtecmth century, and most especially anywhere in our 
enlightencd Republic. 

i ‘ W e  often fired the saw-grass niarshes afteiwards; and 
n-iniever there was no wincl stirring we were sure to get 
n shower: and I say with erfect confidence that we never 
lind a sliowcr in April or b a y  a t  any otlier time. Some- 
times when there was n breeze, it  would carry tlie smoke 
tow-iwd the horizon, wlierc there ~-ould  seem to be a fall 
of rain. 

of devils there. At t a is juncture came a roll of distant 

was spreading t f iere; the thunders increased; the light- 

triuniph of philo~ophy over ignorance than I could R ave 

“GEORGE MACJCAY. 
“P. S.-1 have lately been inEttrniec2 by A. H. Jones, 

Gnit.rd States deputy surveyor, I hat he has perfor~ned 
n grc& niniiy esperinienlis in Florida of a similar nature, 
witli like suc..oess; m d  that for some years several farmers, 
who bec.ame ncquaiutecl with these ex erinients, have 

time t,lit.y plant their coni to protluce rain; mtl that they 
generally succeed, tlit iugh (this bcling in the dry season) 
it is knowi t,hat no rain would c-itliel’ivise occur.-G. M.” 

hern in the habit of setting fire t,o the B ry grass a t  the 

FOREST FIRIG THAT QVlCSt‘lIED ITSELF. 

“July 14, 1845. * * * *  
“[After an almost complete dry spell of five weeks 011 

Isle Koyde, Lake Superior, on the 1 l th  of July, the woods 
011 the island. whether acc.identally or by design, took fire.] 

‘.The rocks in this country are covered with a heavy 
wrowth of moss, and the trees, which are mostly spruce, 
T!anntla balsam, birch, white cedar, and white and yellow 

ine, are also hun with moss similar to that which is 

which is so thick that a man can Qii1.y with great difficulty 
make liis way through it. 

“The fire, during the night of the l l th ,  spread to a 
slight degree, but on the 12th the wind rose and tlie 
flames raged like a whirlwind, seeming to leap from tree 
to tree like tlireacls of electric fluid and dartin onward 

the branches of the balsam trees, t,he pitch concealed in 
the rough bark, ancl t-hat still more ignitable matter, the 
outside bark of the birch, all seemed to woo the fiery 
element to t,he fullest display of its resistless fury. 

‘ ‘ During t,he burning on the 13th there appeared clouds 
arouiid and about the fire, which swept away to the east 
of the fire. In  the evening the wind ceased, and all was 
clear as before, and the fire seemed smoldering as if i t  
were in re ose aft,er the destruction of the day. On the 

violence about 10 o’clock. The f i e  had spread a mile 
or two to tlie west, and had become one general confla- 
gration for the area of about 5 miles square, where the 

f k d  in the Souti. P It collects upon the underbrush, 

as if desirous to consume every liriiig thing. 8 he moss, 

morning o P the 13th the wind arose with more than usual 
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clouds around ancl about, aiid to tlie emt of the fire, again 
made their ~ipearance,  while in every other quarter i t  
was clear. how, said I, to one of the company, ‘If 
Espy’s theory is worth anyt,hing, we should have a.shon-cr 
of ran.’  

“The clouds now began to grow more niassive, mid 
repeatedly changed color, giring dccidetl evidence of t in  
approa.ching storm. In a few ni0incnt.s nioro t . 1 ~  rain 
began to fall, fiist in large crystal c1ro )s in esnct iriiit.nt,ioii 
of an evening sunshine shower, and t. 1 ic’n n heavy dnsh of 
rain clesoencled, which wet us to t.lie skin, and cont,inued 
until the fire was estinguishcd. 

“For weeks before there had not bee11 a cloud to be 
seen, and at t,lie t h e  t,he rain was descendiiig there were 
110 clouds to be seen, excc t on t,lie islnnd in the imnic- 
tliate vicinity of t.lie fire. Ererv place else was enre1lopecl 
in clear, bright sunshine. Th’e; evidence that the rain 
was caused by the fire was unniist~akable, for wititli t.hc fire 
came the clouds, with t,lie clouds, the rain; and \\--hen the 
fire was quenched by the rain, dl was agnin brightness 
and sunshine. 

ABEL SHAWL” 1 L  

FALLOW FIRE AND SHOWER I N  N E W  IIA3fPSHIKE. 

“In July, 1556, I had occasion to cross this ridge [ u ~ ~ t ,  
of I h n e ,  N. H.] and to pause on it’s suniniit to give n 
little rest to ‘adecl animals. The weather was esces- 

breath of wind st,irring. Looking to t.hc sout,lien.st a t  B 
distance of some 5 or 6 miles, I saw a fire just kintlled in a 
fallow of some acres est.ent. * * * Lip went the 
column straight as an arrow, and mon i t  bcgan t.0 espa.nd 
at. tlie top and assume the appearance of cloud. This 
cloud, with its base stationary, espandccl up\v;ird, aiid 
swelled as if a huge engine was below wit.11 it,s n l v e  open 
for tlie escape of steam. The thin u7hit.e cap appcn.recl; 
the rolor changed, ancl soon the rain began t.0 clcscend. 
“ 1 t. reniainecl stat,ionary for rz few minutes, loomiw 

up higher and widening on eit,lier side a few minutcs, an8 
then eniled off in an east.ern direct.ion, pouring clown t,or- 
rent,s of rain in it,s pathway. I do not know t,he esil.ctr 
t,ime occupied in this process, but I do not think more 
than half an hour elapsed between the kindling of t.he 
fire and the time the rain conimenctd falling. All this 
time a t  my point of observation the sun was shining 
brightly, and, besides that one over the fire, there was 
no cloud to be seen.” 

sively hot. N-l ot a cloud was t.0 be seen, nor was t-here x 

‘ ‘ J. D. WILLIAMYON, 
‘‘€’a&or qf’ t ? f ~  Pimt Iin iwwilist C’hitrch . 

“OCTOBER 30, 1556.” 

THUNDERSHOWERS FROM GRASS FlRES I N  PARAGUAY. 

“M. Dobrezhoffer, in his account. of the Abiphones of 
Paraguay, volume 3, page 150, sa.ys: ‘I, myself, have 
seen clouds and li litning woduced from the smoke over 

whirlwind; so that the Indians are not to blame for 
setting fire to the plains in order t,o produce rain, t.hey 
having learned that the thicker snioke turns into ( h d s ,  
which pour forth water.’ 

“The bad philosophy of sup ~osiiig t.hat t.he smoke. 
turned into cloud does not i n r a h a t e  the evidence here 
furnished, that rain was produced by the fire.” 

the tall grass an 2 bulrus h es, as it is flying off like a 

.. .. . . . -. - - -- .. .. _- .- __ . - - . .- . - . . . 

WLCAPTO RAINS.? 

i’.Baron Humboldt gives, as an instance of what he 
calls the t n p t e r i o ~ i s  connection between volcanoes and 
rain, the fact that when a volcano breaks out in South 
America in the dry season, it turns it, while the volcano 
is in b h t ,  into a rainy season. 

“In his Views of Nature, page 366, speaking of Vesuvius 
in the last great eruption, he says: ‘The lon drought 
which had parched and desolated the fields B efore the 
erupt,ion was succeeded toward the terniination of the 
phenomenon by a continued ancl riolent rain, occasioned 
by the wdcctr,iiic storm which we have just described. A 
siniilar phenomenon c.haracterizes the termination of an 
eruption in all zones of the earth. As the cone of cinders 
is usually w-rapped in clouds a t  this period, and as the 
rain is poured fort,li with more violelice near this ortion 
of the volcano, streams of mud are generally o % served 
to descend from the sides in all directions.’ ” 

HEIGHTS OF CUMULUS CLOUDS FOXMINCI OVES FIRES. 

By 8. P. FERGLWWN and C. F. BROOKS, Meteorologists. 

[Dated: Weather Burrao. Washington. D. C.. May 3, 1919.1 
Apparently, very few rnensiiremeiits have been made 

of t,he height! or movement of cumulus clnutls oyer fires. 
The writers knom of but sis instniices of the kind, and 
since they are of unusual interest to students it Yeenis 
desiriihlc to prc;;ciit n brief nccount, of the formation and 
heights of these clouds. 

The first csimiple is a nielwurement niacle by A. E. 
Sweetland mtl S. P. Fergusson of two smdl  cumulus 
clouds forming over a fire which dest:royed t,he Bay State 
Iron Works, in South Bostmi, June 30, lS99.l on this 
d a h  t,lie weather was fair, t.he sky nenrly cloudless in the 
afternoon, nnrl t,he surfnce wind very livht and from a 
west,crl;v direction. The fire began shorth before S p. m. 
n n t ~  the smoke-cloud WRS not of unusual size, but rose 
rertically to a. considersble height (SO0 to 1,000 meters), 
enrountering a.t this height a northwesterly wind, which 
swept it nearly horixdntally over Boston Harbor. The 
smoke reacliecl its greatest hei .lit about P:05 p. ni. At 
Y:OS p. ni. a small white cloud f egan to form a t  the apes 
of the smoke, which a t  this time was nearly over Long 
Island, in tlie harbor. This c,loud increased rapidly in 
height,, assuming the forni of a true ruiiiulus, a.nd reached 
its greatest dinlensions a t  S : O 5  p. ni. It was about 3” 
in height and lengt-h, the highest or thickest end being 
toward the north. Between S:05 and S:07 p. m. another, 
smaller cloud formed a t  the easBern edge of a rift in the 
smoke considerhly lower than the first and about 5” 
fa.rther norbli. Mr. Sweetland, at  Wintlirop, 8 kilo- 
meters northeastm of the fire, estimated the altitude of 
the higher cloud to be 15’: while a measurenierit with 
nephoscope by Mr. Ferpsson a t  Blue Hill Ob.. ;ervatorp 16 
kilometers south of the fire, gave 10” 8.s itb a.ltitu e as 
seen froni the observatory. These measurements show 
that the higher of the two clouds was at least 3,500 meters, 
while that of the lower was about 2,000 metem, above 
sea level. 

The snioke began to diminish in quantity at S:07 p. m. 
and se larated froni the clouds, which became flatter and 
more e \ ongated. At S:11 they separated from the smoke 
11y it space several degrees wide, and aft.er this time they 
slowly evaporated. 

common formation Of gre3t cumulus clouds owr tlir S ~ F ~ M B  fires during tlir dry st-ason 
in tropical -4frira.-EurT, 

1 Described with skctrb in Science July 21 1899. p. 86. 
a Cf. Hsnn’s Lehrbuch 6 .  Metc.urol&gle, 3d id., 1915, p. 692.-EDlT, 


